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Circinary impetigo occurs in staphylococcic and streptococcic
impetigo contagiosa, but far more frequently in the former. It
has been suggested that allergic phenomena may be responsible
for this circinate appearance (1, 2). The experiments described
in this paper point out the importance of local allergy for this
particular type of impetigo.
MATERIAL AND METHODS
The inoculations were performed on the author with a pure culture of staphy-
lococcus pyogenes aurens and material from crusts, both derived from a family
epidemic of staphylococcic circinary impetigo. Parents and both children were
affected (figures 1 and 2).
Staphylococcus pyogenes aureus was found in all cultures taken from seven
lesions on the four patients.
The pure cultnre was obtained from the father. The crusts nsed in the experi-
ment were taken from the daughter. Culture of this material also yielded
staphylococcus aureus only. In the experiments the skin was inoculated after
superficial scarification; two sites on the right arm were inoculated with the
culture and two sites on the left arm with the crust.
RESULTS
(a) Experimental production of impetigo
In both experiments clinical lesions corresponding to those
seen in staphylococcic impetigo were produced. The vesicles
appeared within the inoculated area, not at the exact site of the
scarification, but rather around it.
* From the Marshfield Clinic, Marshfield, Wisconsin.
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FIG. 1
FIG. 2
Fjs. 1 and 2. Family epidemic of staphylococcic circinary impetigo, occurringin parents and two children. The culture and crusts used in the experiments
were obtained from members of this family.
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Retrocultures were performed at frequent intervals; they al-
ways yielded pure cultures of a staphylococcus pyogenes aureus.
On crystal violet agar (3), these strains showed behavior identical
to that of primary cultures.
Two types of lesions were observed:
1. Immediate appearance of small vesicles. In all inoculations
small vesicles or crusted lesions appeared within the first 5 days
(see figure 6, right side); most of them were present when the
protective bandage was removed after 2 days. They did not
exceed 3 mm. in diameter and dried up quickly, leading to thin
varnish-like crusts. Practically no subjective symptoms were
connected with these lesions.
. Delayed appearance of circinary impetigo. At the site of
two inoculations however, one on each arm, an entirely different
development was observed—in addition to the above. Rapidly
growing bullae appeared on previously normal-looking skin 6 and
7 days after the inoculation of the culture and crust respectively.
They were preceded by intense local pruritus and reached the
size of a pea within a few hours of onset of the itching. These
bullae developed into typical circinary impetigo. Experiment
one (right arm) led to the formation of a large single circinary
lesion; on the left arm (experiment two) several lesions occurred,
leading to kidney-shaped forms. The course of these inocula-
tions is demonstrated by figures 3 to 10.
Experiment I. Figures 3 to 5: Development of circinary
impetigo following inoculation of culture of staphylococcus pyo genes
aureus taken from the father of affected family (see figure 2).
Experiment II. Figures 6 to 10: Development of circinary
impetigo following inoculation of material from crust taken from
the daughter (see fig. 1, right).
The experimental circinary lesions were healed in about 4
weeks without treatment.
(b) Demonstration of local allergy
It was attempted to demonstrate the local allergy at the site of
the previous infection by intracutaneous testing with a filtrate
derived from the same culture which was used in the experiment.
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The tests were performed after the impetigo had healed com-
pletely, but when the sites were still discernible on account of a
FIG. 3 FIG. 4
FIG. 3. 7 days after the inoculation. Large bulla which had developed within
a few hours. (At the right side the superficini crust from the scarification is
still to be seen.)
FIG. 4. Same site as fig. 3, after 14 days: Typical circinary impetigo; center
healing. The vesicular edge can still be recognized in some places.
FIG. 5 Fio. 6
FIG. 5. Same site as fig. 3, after 18 days: Lesion healing. (Compare with
clinical picture in fig. 1.)FIG. 6. 6 days after the inoculation: A large bulla ("A") had developed
within a few hours accompanied by intense pruritus; two smaller vesicles are
seen below this bulla. At the right side of the picture a few scattered vesicles
can be seen which had appeared previously.
slight bluish discoloration. A marked immediate reaction was
observed on both tested sites. This reaction was characterized
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by intense redness. After 12 hours, an inflammatory delayed
reaction of the tuberculin type appeared. This reached its maxi-
Fro.7 Fio.8
FIG. 7. Same site as fig. 6, left, after 7 days: Bulla "A" increasing in size;
one of the smaller veslcles ("B") has grown and now is in close contact withbulla "A."
FIG. 8. Same slte as fig. 6, after 10 days: Vesicle "B" has turned into a large
bulla.
FIG. 9 FIG. 9a
Fro. 9. Same site as fig. 6, after 17 days: A third lesion ("C") has developed
in the meantime above "A." The central lesion "A" is healing and is marked
by a slightly adherent crust, in the center of the picture. "B" and "C" exhibit
an outspoken kidney-shape. Both are still active, but they do not grow into
the area previously occupied by "A."
FIG. 9a. Diagrammatic sketch of fig. 9.
mum after 24 hours. This reaction apparently was confined to
the previously diseased area. Injection of the same filtrate into
4
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normal skin produced only very slight transitory redness, but no
outspoken reaction.
To exclude a nonspecific change in the previously affected skin,
injections of trichophytin were done as control test on previously
affected and on normal skin of the other arm; the test person was
known to be sensitive to trichophytin. In this control the re-
action was more outspoken on the normal skin than on the
previously affected site.
FIG. 10. Same site as fig. 6, after 23 days: Lesion "B" still growing, but only
away from the center, giving emphasis to the comment on fig. 9.
COMMENT
These experiments seem noteworthy chiefly for two reasons:
1. They indicate that local allergic changes are responsible for
the development of the circinary type of impetigo. 2. They
constitute one more proof for the existence of the staphylococcic
impetigo contagiosa of Tilbury Fox.
Concerning 1: Allergic changes are indicated by several factors.
There was a definite incubation period of six and seven days re-
spectively between the inoculation and the appearance of the
large bullae which turned into circinary impetigo. This is in
contradistinction to the observations of others, who have per-
formed similar experiments and obtained vesicles within 48
hours; but the other investigators did not actually reproduce
circinary impetigo. The small, short-lived vesicles in my
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experiment too, appeared within two days. The incubation
period of approximately 7 days with the sudden appearance of a
clinical lesion must be considered as a sign of the development of
local allergy, as is well-known from the experiments with Tn-
chophyton fungi and many other infectious agents. During the
incubation period multiplication of the micro-organisms sets in,
as well as development of tissue sensitivity. As J. Jadassohn
(1) pointed out, this allergy is the cause of the acute local reaction.
Explanation of kidney-shaped lesions as manifestations of
local allergy (1) is well supported by pictures 6 to 10 (Experi-
ment II). The primary bulla ("A") was able to develop into a
round lesion. The adjacent bullae ("B" and "C") however, were
inhibited from growing into a full circle by the existence of the
primary central bulla. They could only form kidney-shaped
lesions. Figures 9 and 10 indicate that this is not due to mechan-
ical reasons because the lesions ("B" and "C") refused to form a
full circle even after the central lesion had healed. The assump-
tion that this is due to the local allergy developed by the primary
bulla is supported by the hypersensitivity which could be demon-
strated after the disappearance of the impetigo. Of course, this
part of the experiment might not be sufficient evidence by itself
but it is definitely in line with previous extensive experiments on
local allergy in superficial trichophytosis (4). In these previous
experiments it was demonstrated that a state of local allergy
develops at the site of a superficial trichophytosis, and that this
local allergy is the cause of the central healing; finally the allergy
extends beyond the border of the lesion and in this way probably
accounts for the arrest of peripheral growth and spontaneous
healing of the superficial trichophytosis. The analogy with the
spontaneous healing of impetigo is evident. It may be mentioned
in this connection that Mondolfo (5) recently has demonstrated
that local immunity following application of staphylococcic toxin
was due to increased local production of antibodies contagiosa.
Concerning 2: It has been definitely proved that there are
two different types of impetigo: the staphylococcic bullous impetigo
with thin varnish-like crusts; and the streptococcic type with the
thick "stuck-on" crusts. Yet the theory of the staphylococcic
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genesis of certain lesions of impetigo (6 to 13) is not generally
accepted. Although quite a few investigators have succeeded in
producing vesicles similar to the primary lesions of staphylococcic
impetigo, opponents of the staphylococeic theory have claimed
that their inoculations have not produced true impetigo. The
present experimental production of a typical circinary impetigo
by inoculation of a pure culture of staphylococcus pyogenes
aureus is well calculated to remove all doubts regarding the
existence of a staphylococcic form of impetigo contagiosa.
SUMMARY
Experimental production of circinary staphylococcic impetigo
is reported. The importance of allergic phenomena for the
development of this type of impetigo is pointed out (incubation
period, local hypersensitivity, local immunity). Moreover, this
experiment is considered to be additional and conclusive proof
of the existence of staphylococcic impetigo contagiosa.
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